Abnormal regulation of DNA methyltransferase expression in cloned mouse embryos.
Cloning by somatic cell nuclear transfer is inefficient. This is evident in the significant attrition in the number of surviving cloned offspring at virtually all stages of embryonic and fetal development. We find that cloned preimplantation mouse embryos aberrantly express the somatic form of the Dnmt1 DNA (cytosine-5) methyltransferase, the expression of which is normally prevented by a posttranscriptional mechanism. Additionally, the maternal oocyte-derived Dnmt1o isoform undergoes little or none of its expected translocation to embryonic nuclei at the eight-cell stage. Such defects in the regulation of Dnmt1s and Dnmt1o expression and cytoplasmic-nuclear trafficking may prevent clones from completing essential early developmental events. Furthermore, aberrant Dnmt1 localization and expression may contribute to the defects in DNA methylation and the developmental abnormalities seen in cloned mammals.